The mechanism underlying vascular smooth muscle cell apoptosis induced by atorvastatin may be mainly associated with down-regulation of survivin expression.
Studies have shown that statins may induce vascular smooth muscle cells (VSMCs) apoptosis. But its mechanisms are incompletely understood. In this study, we investigate the effects of atorvastatin and survivin antisense oligonucleotides (ASODN) on VSMCs apoptosis and the relation between survivin and VSMCs apoptosis. Cultured VSMCs were treated with atorvastatin and vascular endothelial grow factor (VEGF). Apoptosis of VSMCs at 6-72 h after treatment with atorvastatin was detected by means of Hoechst33258 staining. Survivin and Fas factors expression were detected by means of immunohistochemistry. Survivin and Fas mRNA expression were detected by means of RT-PCR. In order to determine the relations between survivin and VSMCs apoptosis, we also performed transfection of VSMCs with survivin ASODN using GenePORTER Transfection Reagent and studied the survivin protein expression by means of western blotting. VSMCs apoptosis after treatment with atorvastatin was increased in a dose- and time-dependent manner. The expression of survivin and survivin mRNA in VSMCs was significantly down-regulated at 24 h and disappeared at 48-72 h after treatment with atorvastatin. Fas and Fas mRNA in VSMCs could only be detected at 72 h and not at 6-48 h after treatment with atorvastatin. We did not observe any effects of VEGF on VSMCs apoptosis, on survivin and survivin mRNA expression, and on Fas and Fas mRNA expression in VSMCs after treatment with atorvastatin. At 48 hours after the start of transfection, survivin protein expression was significantly reduced after transfection with 0.5, 1.0 and 2.0 microg/ml of survivin ASODN and there was no survivin protein expression after transfection with 3.0 and 4.0 microg/ml of survivin ASODN. In contrast, in the GenePORTER only and SODN studies, survivin protein expression was observed with western blotting. Hoechst33258 staining showed that treatment of VSMCs with survivin ASODN resulted in VSMCs apoptosis. Atorvastatin induces VSMCs apoptosis in a dose- and time-dependent manner. Transfection of survivin ASODN can directly induce VSMCs apoptosis. The mechanisms of VSMCs apoptosis induced by atorvastatin may be mainly associated with down-regulation of survivin expression in VSMCs. Up-regulation of Fas in VSMCs may play a role in later stages following atorvastatin treatment.